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s 

Determination of the state and direction of tissue protein /1128* | 
synthesis and lysis is important for the development of methods ! ' 
and means of prophylaxis and treatment of the afteraffects of % 
limitation of muscle activity (hypokinesia) and for determination ; 
of the rate and duration of optimum physical loads of athletes [ 
during training. The patterns of these processes in hypokinesia = 
and increased muscle activity can be followed sufficiently com- jj 
pletely, by study of the incorporation and elimination of radio- | 
active labels at certain times after a single administration of g 
the labeled amino acids . We failed to find work of this type in | 
the literature. 1 


Method | 

The tests were carried out on 108 rats, divided into three 1 

equal groups: increased muscle activity, hypokinesia, control. I 

Hypokinesia was produced by placing the animals in small, indi- 1 

vidual plexiglas cages. Increased muscle activity was achieved t 

by systematic physical loading (swimming) [11]. The control | 

group rats were kept in conventional cages. The animals were f 

injected intraperitoneally with a mixture of three amino acids f 

of equal radioactivity (alanlne-2- 14 C, phenylalanine-1- 14 C, | 

aspartic acid-1- 14 C, at the rate of 10000 counts per g of body H 

weight). One rat from each group was killed by decapitation i 

simultaneously 1,3,6,12,24 and 48 hours after administration 1 

of the radioactive amino acids. Six rats were killed each time. jj 

After killing, blood was collected from the animals, and the liver, g 

right kidney, heart and anterior muscles of the femur were re- I 

moved. The serum was seperated by centrifuging, and the blood, 
tendons, fascia and fat were removed from the organs. The tis- \ 

sues of the entire heart, kidney and fragments (about 1 g) of 
the liver and skeletal muscles were pulverized, and the proteins 
were precipitated with trichloroacetic acid. The proteins were 
further treated according to I.I. Ivanov et al [4]. Two weighed 
portions of 10 mg each were taken from each sample, to count the 
radioactivity in a T-25-BFL endwindow counter. The numerical 
data were statistically processed. 


^Numbers in the margin indicate pagination in the foreign text. 
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Results of Study and Discussion 


The weights of the animals decreased (-40%) in 60 day hypo- || 

kinesia, compared with the control, and they increased (+12%) | 

during increased muscle activity. Such changes are character- jjj 

istic of these states, and they were observed previously by a i-j 

number of investigators [1,6]. 

|| 

In previous studies [l4], on day 15 of hypokinesia, a large /1129 U 
difference was found in the animals (compared with the control), jf 

between the radioactivities of the proteins 2 hours after admin- 1 

istration of the label. This is connected with the use of a more p 

rigid model of hypokinesia and a different time of testing. In ji 

the present tests, w re were interested primarily in the direction | 

of the changes, and it proved to be the same in all cases. | 

It was determined that the radioactivity of the liver, kid- jj 

ney, heart and skeletal muscle tissue proteins (Rigs. 1-3) of 1 

the control animals increased sharply in the period from 1 to | 

3 hours. In the period from 3 to 6 hours, the radioactivity did | 

not change appreciably, and it dropped from 6 to 12 hours. By J 

24 hours, compared with the preceding period, it increased some- J 

vfhat, and it dropped again at 48 hours, but less abruptly than a 

between 6 and 12 hours. Incorporation of the label in the blood h 

proteins differed : from the other tissues in that, after the rise | 

from 1 to 3 hours, a gradual decrease in radioactivity was ob- 1 

served at subsequent times. | 

In the first hour of the test, the highest concentration I 

of label, actively incorporated in newly synthesized proteins, | 

is produced in the metabolic stock. Therefore, the rising part | 

of the curve (up to 3 hours) and the more or less pronouced | 

plateau (3-6 hours) characterizes predominantly protein synthesis. 1 

Beyond 6 hours, the label content of the metabolic stock is basic- 1 

ally exhausted and is not actively replenished_ through catabolic 
processes. Consequently, the descending part of the curve re- 
flects predominantly protein decomposition, as a consequence of j 

a gradual reduction of label in the previously synthesized protein. jj 

The small rise in radioactivity noted at 24 hours is connected f 

with reinclusion of label, by means of its intake from the catabol- 1 

ized proteins. Free blood amino acids, just like its proteins, j 

are the materials for tissue protein synthesis, which probably 
explains some characteristics of the incorporation of label in 
the blood proteins, compared with the other tissues (Pig. 1). 

In hypokinesia, the average tissue radioactivities one hour 
after administration of the label were lower and, during increased 
muscle activity, higher than in the control animals. The rising /II 30 , 
part of the curve during hypokinesia was not as steep, the height : 

of the peak was lower than in the control animals, and the plateau g 

was seen less distinctly. On the other hand, during physical | 
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amino acids in blood (A) and heart tissue (B) 
proteins of rats under various motor activity 
conditions: ordinate, radioactivity in court/min 
per IQ mg of protein; abscissa, time after admin- 
istration of radioactive amino acids In hours; 

1, control; 2, hypokinesia; 3. increased muscle 
activity; significance of differences from control 
animal values are designated by dots. 


loading, the rising part of the curve was steeper and the highest 
peak of the curve was higher than the corresponding peak of the 
control animals. 

The most distinct changes were found for the skeletal muscle 
and heart proteins (Pigs. 1,2). Thus, for animals with hypo- 
kinesia, the height of the peak for these tissues was 22 and 29% 
lower, respectively, than for the controls, and with increased 
muscle activity, on the other hand, 107 and 10% higher. 

Although the differences between the groups of animals were 
not always statistically significant, the data obtained permit 
the conclusion to be drawn that the tissue protein synthesis rate 
of animals in 60 day hypokinesia was somewhat depressed, and that 
that of the animals subjected to systematic physical loads, acti- 
vated compared with the control rats.. For the animals under hypo 
kinesia, the descending portions of the radioactivity curves in 
the 6-12, 12-24 and 24-48 hour time segments were lower than the 
corresponding curves of the controls, for skeletal muscles, myo- 
cardium and kidneys (Figs 1,2). The tendency of this pattern for 
the liver was not of a statistically significant nature. 
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Fig. 2. Rate of incorporation of radioactive 14 C 
amino acids in tissue proteins of kidneys (A) and 
skeletal muscles (B) of rats under various motor 
activity conditions; designations same as in Fig. 1. 


By 24 hours, just as for the control rats, a small rise was 
noted in radioactivity of the heart and skeletal muscle tissues, 
connected with reincorporation of the label. By 48 hours, the 
radioactivity of the blood, liver, kidneys, heart and skeletal 
muscle tissue proteins was lower than in the controls, by 46, 
38,16,52 and 33$, respectively. Consequently, for the animals 
in 60 days of hypokinesia, protein decomposition took place more 
actively than for the control rats. The decay constant (de- 
termined by the calculations of I. A. Oyvin C 9 ] ) for skeletal 
muscles was twice as high for the animals with hypokinesia as 
for the controls. The decrease in weight of the skeletal muscles 
during immobilization, established by many authors in animals and 
man [2,5,6], becomes completely explicable, in the light of the 
data obtained. The skeletal muscle protein synthesis rate de- 
creases, and their decomposition increases. 



rag 



With systematic physical exercises, as previous analysis 
has shown, an increase in the formation of proteins was observed 
in all tissues. It is known that, simultaneously with intensi- 
fication of synthesis, tissue lysis should increase. In the 
present tests with radioactive amino acids, it was determined 
that the descending portion of the radioactivity curves of the 
liver, kidneys, heart and skeletal muscles of animals with 
increased muscle activity, in much the same way as the tissues 
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of the control and hypokinetic animals, began in 6 hours but, 
further, reduced rather s.teeply until 24 hours. It is character- 
istic that, with increased muscle activities, in the 6-24 hour 
time segment, all carves of tissue radioactivity were higher 
than for the controls and, all the more so, the hypokinetic 
animals (Pig. 1-3). During physical loading, protein decompo- 
sition occurred at a greater rate, since the drop in activity 
between the highest peak and its 24 hour level was considerably 
higher than for the control animals (Pigs. 1-3). The radioactivity 
curves are flat from 24 to 48 hours, at almost the same level as 
the control for the liver, kidney and heart tissues and, for the 
skeletal muscles, 30 and 57$ higher than It after 24 and 48 hours, 
respectively. Thus, protein synthesis predominated in the total 
tissue balance of the animals with increased muscle activity. 



Pig. 3. Rate of incorporation of 14 C radioactive 
amino acids in liver tissue proteins of rats 
under various motor activity conditions; desig- 
nations same as in Pig. 1. 


The unity of three flows is necessary for protein synthesis: 
energy, material, information. The energy flow weakens in hypo- 
kinesia. The glycogen reserves decrease, the efficiency of oxi- 
dative phosphorylation decreases 2-3 times, glycolysis suffers 
[6,7], and the content and rate of metabolism of ATP drops [8]. 
During physical loading, an increase in the absolute content of 
glycogen, creatine phosphate and ATP and an increase in the rate 
of metabolism of the latter were found [13]. The capacities for 
aerobic and anaerobic resynthesis of ATP increases [19]. 


During immobilization of the animals, the intake of structural 
material for protein synthesis decreases and its composition changes. 
The total amino acid content of tissues drops by 20$ in 60 days, 
and the amounts of individual amino acids change still more 
snarply [16]. During increased muscle activity* the amino acid 
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stock of the body is constantly supplemented by means of food 
and an increase in metabolizabillty of the tissue proteins. 


Efficient use of material and energy in the cell for protein 


synthesis is possible, only with the availability of sufficiently 

full value information. During physical loading, the working 

muscle itself is a source of such information. The afferent 

signals, entering the central nervous system from working muscles, 

stimulate nerve trophism, including that of the vegetative 

nervous system, which has an adaptive-trophic effect on muscles /1132 

[10,19]. In this case, endocrine gland activity increases. Their 

hormones assist in mobilization of energy and plastic material 

[19]* The secretion of anabolic hormones, which act directly 

on i;he genetic apparatus, increases [19]. It has been shown 

that the basis of adaptation of muscles to systematic muscle 

activity is an increase in gene activity. Thus, during muscular 

work, the activity of DNA-dependent RNA-polymerase increases 

[12]. Transcription is disrupted by denervation [17]. 

In hypokinesia, the efferent pulses are greatly weakened 
and distorted [3]. Of course, efferent effects on muscle suf- 
fer, and one has to speak, not of the trophic effect of the 
nervous system, but of physiological denervation [ 3 ]. The 
production of many hormones, including anabolic hormones, decreases 
during long-term hypokinesia [7,15,18]. Work on the direct 
determination of gene activity of immobilized animals could 
not be found. It can be suggested that transcription and other 
stages of protein synthesis are blocked. If the suggestions 
expressed are adopted, there is every basis for thinking that 



li- 


the return to normal of protein metabolism disrupted by hypo~ - 
kinesia can be achieved by systematic exercises, involving all |{ 

groups of muscles as far as possible. §i 
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//. &edopoo % A. B . 'fepnuu, A . //. <Pcdopo$ 

KaiJicApa frioxmmil (aan. 1!. I), <I>cAopon) McAmomcicoro micTiiT>^rn* JIpoc/taoAb 

Him ofjeiiA»mmi»aimn n tcwiiio HO Ancii li ^itau'iecKofi imrpyano 
(luiunnmtc) y npuc miponcAJUmcb paAiioiitiTifiiiicrTh Gojikoii ckcaothux * 
muiiih, nencmt* nowit, cop/tun u Kpoun »iepo3 l f 3, 0, 12, 24 it 48 uacou 
hoc*™ mie/u'iuui |m;utoaininmuicAOT* Guinea thjhk tiMX Gvhkou iipsi riuto- 
muieamt cumtuwicii, a pncmm — yiioAipnfiia/icji, llpu <|iu;m'<ccitoit imrpyntfo 
yiioAimimaACH icmc cmiTea, xaic ii pacnun* no n oGihom Ga/miico TKnm*it njio* 
oCumuunt uimGo;m*iiiciuio iipuitvceu, H nopnoM ciiyino nxo npimoAii.io ic 
a no niopon — it yiipmiiciuno oGiuoit muccu cae.uirnou «yc- 
ltyAaxypM u ueca tcaa jiuiuotjiwx. 

BiiUiciicmio coCTomnm h HanpnBJicimocTii npouccca ciimcim ii pncnaAQ. 
Ticanem>ix Goakoii lioHUio ajiji panpaCoTKu wep n cpc/jcTii iipo<|uu?nKTin(ii ir 
* Jicionmi nocAOACTunii orpaimucMimi mmiiic'jhoh nimnmocTit (rinioicHiicaiiii) 
U OUpCAOJICUUH ITHTCIICIIUHOCTH IX npOAOAHCllTCAItHOCTU OttTHMaJIliHMX 
ckiix linrpyaoK y ciiopTCMeiion npii Tpemipoimc, /JimnMHKy ariix npoucccon 
npit rituoKiiiicamv v ttom.uJ!oniioii mmjiic*ihoh aicTuuuocTJi mo/Kuo npocAcyuiTi^ 
c AocTaitmuoli noJiupvoit npii nayMcnmt uKAiouemm » dmkaiohciuik pa/pio- 

nKTHHHOU MOTKII B JlCCKOJIIiliO CpOKOI) IIOCJIO O/UlOKpaTHOrO UUGACUim MO'IC- 

max aMHiioHHCJiOT. PaOox xaKoro nnana b ^litopaxypo uaii™ ho yflanocb*. 

METOflliKA 

OuiiiTU upoiicAouu Ita 108 itpucnx, paaiuuieiiitux iia Tpii pminuo rpynnw: noKMiweiiwm 
MuiiiuMiimi auTinmocTii* nimmunoumi, uoiiTpoai,. rnnominuaiiio coa/i»iia;ni iioMetiiemteM 
BUinoTiiiiix n iniAininAyajjMJMo tcciiuo kjicticu m iiacKciirjiaca* iiontanirnmm MMiuo’iimH 
aKTitimucTb AocTiirajiaci. CHCTeMiiTiiwcKrtii 4>ituii*irGKoii imrpyaKoii (n/tumtnm») j«j. ]<pwc 
icoiiTpoAMioii rpyiuiM coA<^p>i«aAii u oGiauiiux kactkox* JKiihotiiwm nmiAHAif anyrmi- 
Opmimmna pamiyio jio pn/uioaKTitunucTH cmucd rj)ox aMUHOiuicaoT: a;iamina-2- ll C f ipuima- 
ajijinmia-l* H C f acuaparinroiunl iuic;iotW'l- l4 C iia pacMoxa 10 000 UMiiyAr.con na 1 r in?ca 
TWia* OAaoiipoMciiiio aaomman oGi*ar;ran:mj»aimoM no 1 «puc« na kuwaou rpynuM coot- 
JujTCTiiciiifo ucpua 1, 3 f 0, 12, 24 k 48 •lacoa uoc:ie micAcmm paAmmiiiiiioKiicjioT, 11a hhm- 
AMii cpcm fiwao aaOiiTo no 0 itpiac* lloc.io anfaw y mnnoTiiux coGupajrit Kpcnu., ii:iii;iri<aAJ< 
iKMioifii* iipaiiym niMiuy, cepjmo fi ncpoAnno MMimpii OcApn, ChinupoTKy otai'AAAii jp'OTpii' 
4»yriipoimiim?M f a opianu ocm)Go;i»Aiuni ox Jtpomi* cyxo)|i»;inii, wupn. Tuain. 

j9ciM*o ttopAua, it o*i Kit it icyco’uoi (okoao 1 r) 110 * 11*1111 it cho-ictjiux Mi.tnm MaMo;tn*ia;ut it 
ociuka»au Goakii Tpiix:iopyj«cycnoH jcucaotoh. Go^itit nC>\um\TMu\mi no 11 nn- 

notiy 11. II. n ap. [ 4 |. Ha kubcaou itpoGM oi0it]>ajin 2 ltaucCBi! no 10 Mr HoACAoia pauno* 
aimnmocTii 1111 xopuonoM cmotauko T-25-DipJI. Untjipoiiqil Maiopuu/i noAmtpra;iu cxa- 
TifCTiPiecitoil oGpafioxKo. 


PEayjibTATM UGCJisAOBAiiiifl ii iix oncy/i^^nHK 

Dec nuinoTiiMX k 60 -m cyinaM rmiommoaiiiK yMCHiiiimACii (— 40 %) no 
opatmcinno c uoiiTpojiCM, a npu houlhiiciiiioh Mwumiioii aumnuocrit — 
ynomt*uiaaACH ( 4 ^ 12 %), Takho iiaMcncmm xapaKTonuxii aji« dthx cocronmrii 
h imGjiioAajmcb pauco phaom HccneAoiittTOJieii [ lf fl J. t . 
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1) uptvuuccrnyioriuix patforax l u \ iia 1 ?>-o cyncii nitioKuucaim y Mniimxnux 
Cn\mi iii.mnaoira (no cpamieiimo c iconrpoac^i) Coaumm panmma Mtmt/ty 
jieaiPinna.MH pa/woaKTinHiuCTir Gc.ikou '/open 2 «men iiocjic muviemm mctkii. 
Oro ciuianuo c iicnoaiinouamieM Oo/ico hccctkoh mo;ic;ih rmioKiiucaiut n inuiro 
cpoaa iiccjic/ioiiaiiiuz. I) uaciomuitx oiimtux nac miTcpccoiiaaa n ocnonnoM 
iianpauaeiuiocTi* iMMoiieiimi, oua ace no ncex caymutx oicaauaaci* oauiiaiconoa. 

VcTaiioiiJicno, 'Jio paaitoauTiiutiocTb Gcjkou TKami nu'icim, iiomok* cop/pta 
a CKoaernux Munm (pile* 1—3) y icourpoaiaiiiix hciiiiotiujx pcaico noapacraaa 
a uepaga c 1 ao 3 ^lacou* 13 iiepno/j c 3 no ii aucoa pa/uioauTiuiuoCTb aaMcmo 
no Mes$i|aaci> t a c G ao 12 Sacoo ua^aaa, K 24 qacaM no cpamicmuo c iipoAuio- 


» flpocaaoaif 
iiarpynico 

UMl'THMX ' 
*8 i/icoii 
pH rmio- 
fQrpy;iKo 
nvit iipu- 

'lAiuio ii 
uofl iiyc- 


a it pacifa/pi, 
{uuiaiCTiiKii n 
'itiioiciuioaiiit) 
nux <Jiunit'io« 
x npoueccoB 
iipoeno;<HTb 
Urn pa/uio- 
■ uft a Moao- 
‘*u y;<aaoci>». 




V- 




I’ac. ], JliiieifcmnicjcTii iwaio'icniin pa;u!onMiiiioKiic;iOT- N C o frvzim kjiohh (yi ) a Ticaim 
ccp/ma (/J) Kpuc apa paa;ni*jiiux pcmimax nmiruTcaLiioa uktimoioctji. 

Ifo ocu opOuunm — pmmamnwneru, ft jm 10 wr (Imimii; no ocu aficuucc — uncMii hoc.™ 

onrflrmm iMMoaMimoimcnur. a Hacnx. I — KOJirjia'iit, £ — rjinominr.mil, 3 — nonnuionimii MMurmrari 
•uimumocTi*. r o-<«uxu t)0u3jm*icifa HocToaejmocTU fifiMu'niA c ucMirnmuMit y Kuiiipccibtiux mitm/rJiUK* 


t rrriiiumiMiima 

- jahri'ii^jtjirM 
'Ml 

M [ n J. K|»mc 

wan imyriHif 

it an 1 r not:a 
fpyilllN COOT- 
WT. 11 0 KlHK- 

t*, irait;it»ica:iii 
man nonrpit- 
iwpti, Timm* 
ia«i*;iMiaaii if 
-Mi no Ifna- 
iciurii pnano- 
ncpnum exa- 


- 40%) no 

‘UffOCTJI 

cocromiiiii 


<TDyiomifM cpoicoM oiia hcckojikko noiminajmcx* ii uijojjl na/puia ic 48 'iacaM f 
no Mciice pcaico, *icm mn<ny (i h 12 nacnMir, 13Kjnoqeuito mctkii n oenim Kpooir 
iio cpaniiciuiio c npyniMif TKaunMii oraiPiaaoch tcm, *ito hocjio no^oMa 
c 1 no 3-ir *iac o nocjie^yio^iio cpoim iiaGaio^aacu nocTeneiuuiiji cua^ pa/wo- 

aiCTHUHOCTIL 

B iiepnuo «iaCM oniiiro u MornGo^ii'iccicoM ^oime con^aerc/r iiauuMcunm 
icouneiiTpamm mctkii, aicTinmo n«;noMnioiueiic« no nuom* cifiiTcaupycMMif 
Gcjiok. IIoaioMy iiocxo/pnipm mhcti* icpiinon {40 3 uacon) u Goneo nait mchco 
HM pamciiiioo luiaTo (3—0 <iacon) XtipaKTcpiiayioT iipenMyinccTiicnno npo- 
2 (cccm ciiHTcaa Gc;iica. ITocao G nncon cortcpacainro mctkii u MernGo:in •iogkuai 
4ioii;co 11 oGiioDiioM iicicpiiMiiaeTCH ii aicTinmo no inmojiiiiieTCH aa cmot xaTa- 
Commccimx iipoi^eccou* C^e;a>narc^i»Ho, jii!cxo;(nupui «/acTi» Kpimoii orpa- 
HCaer iipciiMyiuccTueiiuo nponeccw paciiaAa Gcaua ucjieAcnme nocTeiicimoro 
yMoJUitiiCHifif mctkii 11 paiiee ciuiTeaiipouninioM GoJine, IicGoaniuoir iio;iT»eM 
paniioaicfiumoCTii, oTMonciutMif k 24 uacaM, cmiaan c nonTopuMM im^ioMcmieM 
mctkii aa c«icr oe nocTyimeiuin 11 a KaTaGoniioiipycMwx Gcjikou. CimGp;pn,io 
a Minion u c ji oti*i icpomi, Taic ;i<c icaic comh Gcnicn oe, hiijihiotcii MUTopmuioM 

Win C1IIITC3U TlCaiiCillilX GcjIKOUt MOM, DCpOlITIIOf If oGl*iICimiOTCII HOKOTOpJJO 

ocoGciiiioctii iiKJiioMcmiH motkh 11 6c;iku r:poim no cpaimcumo c APyniMir 
TicaiiitMH (puc. \), 

lipif ritiioimucauii epenuuo ncmmuuu pa^uoaicTHDHocTii Ticaueji qopoa 
1 lac hocjio Bue^cuiiH mcticu Glijiu n«;K 0 f a Hpa,noi3ijineiiuou Muuio^iioii au- 


thbhoctii iiumo, f ic>f y KoiixpoamiMx ncnnoTnux. Hpn rmioKuncumt nocxo* 
juunnif nncri* iqnnmii man no ran npyio, m.rcora mtnn Gi.iaa mime, mom y icon* 
Tpo/inm-ix natnonmx, iinnxo npacMuxpuiinaoch mcjioo oTMcraimo. Hanporuii, 
npu <Iw:iiimocko» nnrpyano uocxo;wman Maori* npnuofi man Gnneo upyro ir 
jiMfltiMciirmi nine icpmioit Gua unuue, mom cooriicTCTiiyioimiif muc y nouxpoaf*- 
ijijx mimoTiiux. 

IIuiiGonou MCTiciic unMoiiomiif oGnapywonM ;jan Goaumi ciicaernux mmiuii 
m ccjvum (puc. l f 2)* T uu* y wnnnriiiiix c nuionmieaiicii iimcotu mtuu nan 
otiix Tjcanen Gwan cooxuexcTucimn iiiukc, mom y kohtjjo.imimx na 22 u 29% t 
a npu ivomiimciiitoii mmiu^mhoh nicTmuiocTii, untipoTini, nwme im 107 u 10%. 

Xotji panaitMiifi Mcm/<y rpyumiMii wniiOTiiux Gwau no uccr;(n ctuthcthmo- 
CKH A° c Touopnu, iioayMOiuibie naimuc iioauoamor anKaioMiixn, mto iiutou- 



cminocTii cmiTcna Tnanenux Gen non y wnuoxiwx k G0-m cyxnnM rmiOKinieamf 
Gwaa iiocKoaiiKo nonauacaa, a y miiDoximx, no/iucpnumnixcn ciiCToMaxiiMC- 
ckmm jmaii'iccKiiM narpyaicaM, mmiimponaim no cpnimcmno c KoiiTpoauiiiiMii 
KpMcaMii. y noinoTiiMx npn rmioKimcumf iiitcxo/pniuio MacTH npiniMX panno- 
akthdiioctii n oxpcaici! iipcMCHH G—12, 42 — 24 H 24—48 Mucoa cicejici- 
niiix Mi.min, MitoKapna if iioMOK npoxounan minto, '•? cooTiicxcxiiyioinifo npu- 
m»m y KoHTpouMrux (pnc. i if 2). /(an ueMciiii uanoHOMopiiocTi* uocnaa 
xapanrop CTaTUCTltMOCKH IIOAOCTOIKipjIflii TOIf/fOIIVUitf. 

K 24 muchm, tuk nto nan it y Koinponi,m,ix icpwc, cxMOMaacji iioOojimjkhi 
iro/n>0M panuoaiCTiumocTif Ticiuioji cepnuu u cnoaeriiMX MMiirif, cimaaiinuu 
, c iioiixopHWM UKaiOMomicM MOTim. K 48 MncaM pn;uronKxnimocTf> Gcukod tku- 
iieii Kpomft nOMomr, hoick, cop;u;n u enoaernux Mi.iuiif fii*taa nmnc, mom h koiix- 
pojro coornoTCf lie i r i io na 40, 38, 10, 52 u 83%. CaonouaiGaLuo, y numoTiiux 
ic 60 -m cyTKUM ntiioKiiiicaiiif pacnan Goanoii npoxo/pm Gonoo ninoncinmo, 
mom y KoiiTpoaniiMX npwe. Koncraina pncnn/in (yCTaiiouaciiunii no pacMOTUM 
H. A. Oiimtifu |°|) nan ckcjiotiimx mmiiiu Gwaa y wiiuotiiux c rmioianieaneii 
ji ;um pn;m m>tme, mom y Koiixponiiimx. yMciiMtieiuio noca cKcaernoii 5 tycicy- 
artxypw npif oGouaniomtuamm, KoHCTpmpyoMoo MiioniMif auxopaMn y ncimor* 
imix h Mcaouona | a » °J t n ciicto nojiynomiwx naimux CTuuomixcn mcoaiio 
oGi»>v c hum wm 2 ciimnaoTcn itiiTcircmmocTB cmixcaa Gojikob cuojioxuoii Mycuy- 
aaxypu h yacaiiMHuaoTCH nx paciiun* 
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Ilpit cucTCMarinicciaix (Jw:iipioci<;.x yitpaxKiicjiwxx, lent; noiinana npo/imo* 
cTiiyiOiuiii'r aiiaaua, no uccx Tiinimx )ia6:uo;m:roct> iromaincmte onpaaoiianmi 
Gc/ikou. llaiicCTiio, *ito o;uionpeMemio c iiuTOiicin^mKauueu citiiTOnn aomKcif 
yciwuiimTiiC.t pncna/i tiwuicji. ii aacromunx onurax c pa^itoaMiiuoiciicaoTaMii 
ycraiiouacHo, htq micxoAMUmi <mctl itpuniiix pa/mooiiTmuiocTii neieuir, 
no»ie , % cep;;aa it ciavurriiux Miami* y aamoTitMX c iiont.uuci»irou MiJiuo'iHoiir 
aKTiiuiiocTMo nnaaonrnio tkmijim aoiiTjJoaMiux u niiioKumnTPiiujx hciuiot* 
iiijx Ha'isiuaaacb c 0 'lacou, ho aujico ^ouoawio Kpyro ciniHiajiaci. k 24 micnst. 
XapaiCTcpuo, mto iipu jiouuineuHOH Muiuc’moii UKTXiimocTu u OTpoaou upe- 
MGUH (5—24 u&ca ueo Kpiinuc, oTpaxitaioujnG pnnnoaKTmmocTh Ticaiicii, npo- 
xo/pmu mjmc f ucm y KonrpoabiiMX u tom Ooaec — rmiosUfiicni'tiiux wit dot* 
iiux (puc. 1—3). Ilpit $uaxi'iccKoii itarpyano pacua£ Gwi kou iiicji c Goai»inoii 
initGllCIl>UiOCTl>tO| TaK HUK UOpeUQA QKTH&UOCTH MCW^y UaitUUCUIKM 0IIICOM u 



Tac. 3. llJiTCHCtmnocTti bicjikhoiiiw pn/HiouMimotuic/JOT-^C n Goa Kit taaiin iic'icuu Kpwo 
npii patiaifiuux piaiuwax AijituiTcaSitioft qktiidhocth. 

OOtJctid'icititii re me, mo u na p»c. i. 

oo ypomiCM k 24 'rncaM Gijji onamrrojiLHo Gojiliuo, »ieM y koiitpoju>uiix ucn- 
hotiiijx (puc. i —3). C 24 flo 48 uacou icpimwe pa;utoaKTiianocTii xt;iyT iioaoro: 
Jinn Tiumcii licicim, iiomok xi cop/wa xioutii na o/uiom ypoimo c icoiiTpoauM, 
a Aflrt ckojictumx mi.iiiiu umiuo oro Jia 30 u 57% cooTaeTCTBcimo <icp03 24 it 
48 tocod. Tkkiim oGpaooM, n oCii;om Gaaaaco d tkiuihx ikhdotiixiIX c iionuiiicii- 
Hoi? Miitiiio'iiioit flKTjiUHocTLio iipooG;ift;caji cmiica Gojikoh. 

Z^i/i ciniToaa Gcaica hooGxoahmo c;uiiictbo Tpox hotokoh: diicpnm f Ma- 
Tcpmwm, ini(J>opMaium* II pit rmioicimcamt iiotok oiiopnni ocaaGonaer. yMoiu.- 
muioTCif aanacM rJiiiKoronu, cmmcaoicH u 2 — 3 paaa atlxJicKTiiniiocTb oiaiciixt- 
Toxiaioro iiioc(lM>piuiiiponamni,,CTpa/(aoT raiiimjnia [°* 7 j t iia/pioT conenmamto 
xr cKOpocTb oGMona ATU> ( a J. Ilpa (ImaunccKiix narpyauax miiiiiijiOHo 
imo aGcojiiotnoro coaopjkuiihh r;urHoreiia t KpoaTiuuJjoc^aTa, ATd> xi yiioai!- 
•icmio :i<opoCTH oCmoiiu iiocacvpieii [ 13 j. iriiTeiicxf^xiuiipyiorcxt ho3mo>kiioctxi 
aapoGnoro xi auoapoCiioro pecmiT03a AT<P [ I8 J, 

Ilpit oOoa^air/icitDaiimt y hhhiothi.ix yMoirwuacTCH nocryiutoiuio cTpoiiToab- 
lioro MUTOpuaaa hjijc cxuiTcaa 6o;tuou ir mciihotc n cro coctuh. 06 moo co;mp- 
Hcumio a m into Kite hot u Tiniimx n 60-m cyncau fiaaacr na 20% , ein(i Gojico pouKo 
MoimoTcii KojnnxccTiio 'oTAOjibiiux aMifitoKucnoi [ lq |, IIpu iioiuiiiimtiiioit Mi*r- 
iiicMiioit auTimnocTif aMUHOKiicaoTHwit ilion/t opraiuioMa iioctoiiuiio houoji- 
HitOTCii aa c*iot nniH« h ycitJiouxtH oCMoiiunaoMOCTU TKmtcm.ix Gojihoh. 

3i{)(Jioimmnoo jicnoaiiaoHaiuto MiiTopuaau ir auopnnt u icjiotko hjih cmrroaa 
6o;n<tt ihkimo/Kuo nxnnb npii uaa;i»iim aoctutouho no^Hoi^eauou xiH^opMai^uit. 
Hpir tlmaipiccuKX narpyaicaX ca«a pa6orutoii(atf Miamna nu^HCTCH hctohiuikom 
T aKoii xm<I>opMaijim. AiHicpcitTiiwo cxcrnajibi, nocTynaiomxie n nonTpa;n»iiyio 
nepimyio ciiCTCMy ot paSoTaiomax MMinn, CTHMyjnrpyioT xicpniiyio Tpo<{niKy t 
a tom MiiCHO aoroTaTHBiiyxo uopDuyio CiiCTCMy, oKaauDaiomyjo mmnTxnmo- 
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TpwJmMi’cvnte n;imiuuu tvx MMiiup.i | ,c * 1D |. Up*! nroM nonpucmeT aKTii^iiocTi* 
'uc:iea imyipeniitui coicpuumf, ropMouu utvropiitx ciioctificrnyioT MoCu.nciaiuuf 
miepmu u HAncTipit'cicoro MATi‘pna:ia | l9 |. yeu:numoTCH crupurpm ana- 
Go.’iu'iecscitx ropMoimu, iiiniucppucTiumiio ;tdkvniyioiuux ua iTurnpiocitim 
anriapaT f lP J. IIoKn;umo, hto n ocnonti a;iairniiuu( muiuk a ciictomjk^hcckiuc 
MM inciiioft a^htc:imiocth .Toutin' noapucTnmio mmoii aKTiimiocTit. Tnu, ipit 
MMUiGuium pafioTo uotiiitmaoTCH aktuuhoctl /llIK-TUiiiifcitMoft PHK-iio.tmmo- 
paaw [ W J. Ilp» Aunepnaium Hte itpoipcc Tpaiicupuimmi iiapyimteTci! ( l7 j, 
II pu ninoititiicaitif aiJitjiopeuTHUtt uM!iy:i!icajpi»r i’<> mkimvi pan ucnaforiia 
ii iiciauneiia [ n |. Ectoctiioiiiio, CTpaAiuor a«I)i|u»pi»ifTiii»to non/ttmcTinui na Mi.unuy* 
it npifxoAMTca rono|niTi» ho o TpoiImnucitoM ajimimuf iiopmioii chctcmm, 
n a fpnaiiojiorutiocKoif ;ioitepiiniimi pj. Hponympui Miiortix ropMtiivon, a tom 
uucjio u niinfioAii'iocKux, npn a.tuto.tmioh nmoKiuioumt cnmitiuvrcst [’• l6 * lH L 
PafioT Mo iipifMOMy oupcAojiomno roiiiiou aimtmtocTit y oticaummtemiiitx hup* 
both mx fiauru ho y/uiAOcii, M<»mto npoAuo:i<mcHTf», mto G.ioitupyuTCJi rpanc- 
Kpuiuptu it Apynio arani.t cmiTcaa Goaita. Kcau npuiiium* HMcuaimmiuo itpe;t- 
nojvoHcciiifii iipunoMcpuMMii, to octh uco ocuouniimt noiianm., *ito itopMU- 
Jiitaaiuui oGmcku Go.tkoii, tinpyuicmioro rmioicmieaucu, mo;kct Gmth aoctji- 
myra citcTCMATiPiecKiniii ynpa>KiiciutjiMii, uo noaMOiitiiocTit nuTpnrmmioiiptMif 
uco rpyuuM MMimp 
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THK INTENSITY OK SYNTHESIS AND DECOMPOSITION OF TISSUE 
PIIOTEINS IN HYPOKINESIA AND INCREASED MU8CULA1I ACTIVITY 

/, K. Fedorov, A . V. Cherny and A, /♦ /Vtferov 
Medical Institute* Yaroslavl 

With thn aid of radio active amino -acids, the protein synthesis in the rut liver, kid- 
neys, heart* skeletal muscles, and blood was shown to be inhibited by hypokinesia. The 
protein decomposition increased lending to reduction of the skeletal muscles and body 
wolghK The protein synthesis and lysis were increased In hyperkinesia but tho processes 
of anabolism were prevalent in tho total balanco. 
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